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   bjective: The aim of the present study was to compare the beginning of eruption of the first deciduous tooth in preterm
infants (<38 weeks) with full-term infants (38 and  42 weeks) of normal birth weight (³2.500g), low birth weight (< 2.500g) and
very low birth weight (<1.500g), in order to evaluate if premature birth and low birth weight would affect tooth eruption.
Methods: The neonatal records and the moment of eruption of the first deciduous tooth of 146 infants - 77 preterm infants and
69 full-term infants, ranging from 5 to 36 months old, of both genders – were recorded. All of them were under care at the
Pediatric Ambulatory of Hospital Universitário Evangélico at Curitiba – Parana. Data were analyzed considering biological age
and post-conception, or corrected, age – which is the gestational age plus the infant’s chronological age at the month of
eruption of the first deciduous tooth. Results: Results showed that when chronological age is considered, tooth eruption in
preterm and very low birth weight infants is importantly delayed. However, when corrected age is considered, no statistically
significant differences were found among groups. Conclusion: The delayed eruption may be related to the premature birth and
not to a delay in dental development.
Uniterms: Tooth eruption; Infanty, low birth weight; Gestational age; Premature children; Dentition, primary.
   bjetivos: O objetivo do presente estudo foi comparar o início da erupção do primeiro dente decíduo em crianças nascidas
prematuras (< 38 semanas) e a termo (38-42 semanas), com peso normal (³ 2.500 g), baixo peso (< 2.500 g) e muito baixo peso (<
1.500 g), para avaliar se a erupção dentária é afetada por  prematuridade e baixo peso ao nascimento. Métodos: Foram anotados
os registros neonatais e o início da erupção do primeiro dente decíduo de 146 crianças, 77 prematuras e 69 à termo, na faixa
etária  de 5 a 36 meses, sem distinção de sexo, que se encontravam em acompanhamento médico no Ambulatório de Pediatria
do Hospital Universitário Evangélico de Curitiba – Paraná. Para análise dos dados foi considerada a idade biológica, pós-
concepção ou corrigida - idade gestacional mais a idade cronológica da criança no mês que erupcionou o primeiro dente.
Resultados: Os resultados mostraram que, de acordo com a idade cronológica, as crianças prematuras e com muito baixo peso
ao nascimento tiveram um significante atraso na erupção dental. Entretanto, quando considerada a idade corrigida, não foi
encontrada diferença estatisticamente significante entre os grupos. Conclusão: O atraso na erupção pode ser simplesmente
devido ao nascimento precoce e não a um desenvolvimento dental atrasado.
Unitermos: Erupção dentária; Recém nascido de baixo peso; Idade gestacional; Crianças prematuras; Dentição decídua.
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INTRODUCTION
The time of formation, calcification and eruption of the
deciduous teeth is subject, like every biological process, to
several individual variations. Nevertheless, under normal
conditions, the time, sequence and chronology of the
biological events follow a regular cycle.
This process may be disrupted in preterm infants by
nutritional deficiencies, exposure to certain medicaments10,24
and traumatic oral manipulations25,29.
The moment when deciduous teeth erupt on preterm
infants has not been established accurately. Studies suggest
that birth is the stimulus for tooth eruption and that eruption
time is the same in preterm infants as for full-term infants26
There are several factors that cause premature childbirth:
too young mothers, low socioeconomic level, intrauterine
malnutrition, cardiopathy, incompatibility of the Rh factor,
previous placenta, rubella, diabetes, multiple childbirth,
abuse of smoking, among others1,19.
Premature childbirth is the most frequent cause of low
birth weight24. Preterm infants are at disadvantage because
their internal organs are immature, with a higher risk to
develop respiratory illness, hyaline membrane diseases,
hyperbilirubinemia, hypocalcemia, anemia and other
alterations that affect health and growth15,17.
Many studies about the growth and development of
preterm infants with low birth weight indicate that, although
some complications may be present on the physical growth
some time after birth, they are usually corrected by catch-
up growth (the growth that occurs at a higher rate than
estimated for the age and gender of the child in response to
nutritional rehabilitation11,16. However, although the physical
development of preterm infants has been well investigated,
there are few studies about the impact of premature birth
and its effects on the dental development and the oral cavity
of infants.
The main purpose of this article is to detect changes in
the moment of tooth eruption in preterm infants with low
birth weight, seeking to interpret the advance or delay of
the eruption in relation to the chronological age of the child.
SUBJECTS AND METHODS
The present study used a sample of 146 healthy children
aged 5 to 36 months old, of both genders, with at least one
tooth erupted, under routine care at the Pediatric Ambulatory
of Hospital Universitário Evangélico at Curitiba-Paraná.
The infants were selected among those who attended
the ambulatory accompanied by their parents or somebody
responsible for them. The interviews were made from March
to July of 1998. In order to collect the data, a form especially
developed for the research was used, in which the following
information was registered: identification of the child (age
and gender), identification of parents, neonatal data
(gestational age, birth weight) obtained from medical records,
data about tooth eruption (month when the first deciduous
tooth erupted and which tooth was it).
The data were collected from the medical records,
immunization records or the pediatric record. The researcher
also examined the infants and talked to their parents. The
infants were catalogued according to the gestational age as
preterm infants and full-term infants (according to WHO)22
and according to the birth weight as adequate birth weight
(equal or superior to 2.500g), low birth weight (below 2.500g)
and very low birth weight (below 1.500g)1,6,17,19,22.
The cases in which there were doubts concerning the
correct period of eruption of the first deciduous teeth were
excluded in order to assure reliability of the collected data.
For the purpose of this survey and according with the
literature, tooth eruption was defined as the first clinical
evidence of the tooth’s structure visible in the oral mucous
membrane.7,11,12,14,20,21,26,28.
The month when the first deciduous tooth erupted was
registered according to the chronological age of the child,
i.e., from the moment of birth. For analysis of data, the
biological age, post-conception age or corrected age
(gestational age + chronological age of the infant in the
month when the first tooth erupted) were also taken into
account.
A single interviewer made the interviews, with consent
of the person responsible for the infant.
Data were inserted into a software named EPI INFO,
which is in public domain9. Descriptive analysis of the
presented data was used through tables. For comparison of
data, correlated with eruption of the first deciduous tooth,
the parametric Student’s t test and non-parametric Mann-
Whitney test were used (on the software “Primer of
Biostatistics”), for independent samples.
The minimum significance level (or probability of
significance) adopted was 5% (0.05).
RESULTS AND DISCUSION
Many efforts have been made in order to increase the
knowledge about tooth eruption, not only about the
chronology and sequence of eruption but also about the
causes that may interfere with the eruptive process.
Literature suggests that factors like race, gender and
physical development may influence tooth eruption12. As
preterm birth and low birth weight may influence the physical
development in general, it is possible that dental
development may also be influenced.
Preterm infants are not fully developed by the time of
their birth. Their chronological age does not correspond to
their correct biological age. In the present study, in order to
achieve a significant comparison with full-term infants, the
age of the preterm infants was corrected to the preterm birth.
Table 1 show that, considering the chronological age,
preterm infants show a delay in the time of eruption of the
first deciduous tooth when compared to full-term infants,
with statistically significant difference (p=0.004). However,
when the corrected age is considered there was no
statistically significant difference (Table 2) (p=0.997).
Our results are similar with previous studies presented
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by Golden, et al.13 and Seow, et al.26.Nevertheless, Viscardi,
et al.29 noted that 40% of prematurely born infants had their
teeth erupted on time, whereas the remaining 60% had their
teeth erupted later, even taking into account the corrected
age. The author suggests that nutritional factors and other
complications related to preterm birth such as infants who
need sustained mechanic ventilation contribute to delay
the eruption of the first teeth, although Fadavi, et al.11 have
not found a significant correlation between the time of
intubation and the delayed eruption.
Preterm infants usually have low birth weight27, which
may be related to a shorter gestational period and to mother’s
malnutrition18. They tend to have many serious medical
problems during the neonatal period that may affect the
development of the oral tissue 23.
Tables 3 and 4 show the correlation between eruption of
the first deciduous tooth and the infant’s birth weight,
independently of the gestational category.
The results show a significant relation between the birth
weight and the time of eruption of the first tooth when the
chronological age is used (Table 3). Infants whose birth
weight was lower than 1,500g had their first tooth erupted
later, when compared to those whose birth weight was
between 1,500g and 2,499g (p=0.010) and to those whose
birth weight was equal or superior to 2,500g (p<0.0001).
However, when the corrected ages were used, no statistically
significant differences were found in the three weight groups
(Table 4).
Alvarez2 (1995); Alvarez, et al.4 (1988), Alvarez, et al.3
(1990) noticed that poorly nourished infants showed a
significant delay in the eruption of the primary dentition.
Infante and Owen14 (1973) related the time of the eruption
of the first deciduous tooth with the child’s growth and
suggested that the nutritional status may significantly affect
the primary dentition’s eruption.
This positive relation between tooth eruption and body
CATEGORY NUMBER AGE STANDARD DEVIATION   MEDIAN
   (weeks)
Preterm 77 34.9 11.1 34.8
Full-Term 69 301 10.2 26.1
TOTAL 146 32.6 10.9 30.4
TABLE  1- Comparison between the gestational category and the chronological age of eruption of the first deciduous tooth
CATEGORY NUMBER AGE STANDARD DEVIATION   MEDIAN
   (weeks)
Preterm 77 69.0 10.4 67.8
Full-Term 6 9 69.0 10.1 66.1
TOTAL 146 69.0 10.2 67.4
TABLE  2- Comparison between gestational category and corrected age of eruption of the first deciduous tooth
(p= 0.997) non significant
0 NUMBER AGE STANDARD DEVIATION   MEDIAN
   (weeks)
Below 1,500 17 37.9 8.9 34.8
Between 1,500 and 2,499 54 33.3 11.4 30.4
2,500 and more 75 30.9 10.7 30.4
TOTAL 146 32.6 10.9 30.4
1 x 2  (p=0.010) significant 1 – below  1,500 g
1 x 3 (p<0.0001) significant 2 – between 1,500 and  2,499 g
2 x 3 (p=0.144) non significant 3 – equal or superior to 2,500 g
TABLE  3- Comparison between birth weight and chronological age of eruption of the first deciduous tooth
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growth was also verified by Seow25 (1984) who compared
the average eruption’s time between low birth weight and
normal birth weight infants and verified that the eruption
occurred significantly sooner on normal birth weight infants.
The gain of weight after birth is significantly related to
the eruption time of the entire deciduous dentition. Seow, et
al.26 (1988), using the chronological age, verified that very
low birth weight infants showed few erupted teeth at the
age between 6 and 11 months, and between 12 and 17 months
in comparison with low birth weight infants and normal birth
weight infants. Nevertheless, at the age between 18 and 23
months and after 24 months they did not find any expressive
difference between the three birth weight groups, indicating
that the normal pattern of eruption corresponding to age
was corrected by the catch-up growth after the second year
of life; Fadavi, et al.11 (1992) also observed the same fact.
However, when biological age is taken into account, preterm
infants do not show significant differences regarding the
number of erupted teeth in relation to the other three groups.
Andrade and Bezerra5 (1998) did not find any delay in
the chronology of eruption of deciduous teeth in high-risk
infants, among them preterm infants (born before the 37th
week) and low birth weight infants (weight inferior to 2,500g).
However, they attributed this circumstance to the fact that
they did not study infants whose birth weight was very low.
They studied only infants with low birth weight and normal
birth weight who did not show any difference in eruption.
The average chronological age of eruption of the first
deciduous tooth was 34.3 (10.3) weeks for male infants and
31.4 (11.2) weeks for female infants. When the corrected age
was taken into account, eruption occurred at the 70.6th (10.3)
week for male infants and at the 67.8th (10.1) week for female
infants. Such results show that there was no significant
relation between the gender of infants and their
chronological age in the average (p=0.194) nor the corrected
age (p=0.183).These facts were in agreement with those
found in the works of Falkner12 (1957), Robinow20 (1973),
Fadavi, et al.11 (1992), Viscardi, et al.29 (1994), Caixeta8 (1995).
Knowledge on the normal eruption time of teeth is of
clinical importance for accurate diagnosis of various local
and systemic conditions that may affect tooth eruption such
as supernumerary teeth, impacted teeth, cysts and tumors,
which may cause local delayed eruption26.
According to Noren18 (1983), preterm and low birth weight
infants comprise approximately 6% of all live births.
The results of the present study indicate that preterm
infants with very low birth weight are highly exposed to the
risk of a delayed eruption of the first primary tooth when
chronological age is used. Nevertheless, when corrected
age is used, the facts show that there are no significant
differences on the time of eruption, indicating that preterm
infants whose birth weight is very low may have the eruption
of their first deciduous tooth delayed because of their
preterm births and not due to a delay in dental development.
Considering that there are few studies in the literature
about the influence of neonatal disturbances and nutritional
factors over the period of tooth eruption, further studies
should be carried out in order to evaluate and report possible
changes on the pattern of regular eruption of the primary
dentition. Moreover, works in order to improve the prenatal,
neonatal and postnatal care and to propose more efficient
conducts aiming to avoid the dental and systemic changes
of children can be accomplished by health care programs to
mothers.
CONCLUSIONS
According to the methodology used and based on the
results achieved, the following conclusions were reached:
1. According to the chronological age, preterm infants
showed a delay in the eruption time of the first deciduous
tooth when compared to full-term infants. When the
corrected age was used, there were no significant differences
between groups;
2. Considering the chronological age, very low birth
weight infants (below 1,500g) showed a significant delay in
the eruption of the first deciduous tooth when compared to
low birth weight infants and to normal birth weight infants.
3. No significant correlation was found between the
gender of infants and the time of eruption of the first
deciduous tooth when considered the chronological age
and the corrected age.
WEIGHT (g) NUMBER AGE STANDARD DEVIATION   MEDIAN
   (weeks)
Below 1,500 17 68.6 7.8 67.8
Between 1,500 and 2,499 54 68.5 10.9 67.4
2,500 and more 75 69.4 10.3 67.4
TOTAL 146 69.0 10.2 67.4
TABLE  4- Comparison between birth weight and corrected age of eruption of the first deciduous tooth
1 x 2 (p=0.974) non significant 1 – below 1,500 g
1 x 3 (p=0.513) non significant 2 – between 1,500 and 2,499 g
2 x 3 (p=0.581) non significant 3 – equal or superior to 2,500 g
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